The adjuvant effects of co-stimulatory molecules on cellular and memory responses to HBsAg DNA vaccination.
Because DNA vaccines on their own tend to induce weak immune responses in humans, adjuvant methods are needed in order to improve their efficacy. The co-stimulatory molecules 4-1BBL, OX40L, and CD70 have been shown to induce strong T cell activities; therefore, in this study, we investigated whether they may be used as molecular adjuvants for a hepatitis B surface antigen (HBsAg) DNA vaccine (pcDS2) in eliciting strong cellular and memory responses. Compared to mice immunized with pcDS2 alone, addition of the co-stimulatory molecules increased T cell proliferation and an HBsAg-specific antibody response that was marked with a higher ratio of IgG2a/IgG1. Importantly, pcDS2 plus these co-stimulatory molecules elicited a higher level of IFN-gamma and IL-4 in CD4(+) T cells and a higher level of IFN-gamma in CD8(+) T cells. In addition, a significantly robust antigen-specific cytotoxic T lymphocyte (CTL) response and the production of long-term memory CD8(+) T cells were also observed in the groups immunized with pcDS2 plus 4-1BBL, OX40L, or CD70. Consistently, as late as 100 days after immunization, upregulated expressions of BCL-2, Spi2A, IL-7Ra, and IL-15Ra were still observed in mice immunized with pcDS2 plus these co-stimulatory molecules, suggesting the generation of memory T cells in these groups. Together, these results suggest that the co-stimulatory molecules 4-1BBL, OX40L, or CD70 can enhance the immunogenicity of HBsAg DNA vaccines, resulting in strong humoral, cellular, and memory responses. This approach may lead to an effective therapeutic vaccine for chronic hepatitis B virus (HBV) infection.